Abstract. Transmutation detectors could be alternative to the traditional activation detector method for neutron fluence dosimetry at power nuclear reactors. This new method require an isotopically highly-sensitive, nondestructive in sense of compactness as well as isotopic content, precise and standardly used analytical method for trace concentration determination. The capability of Prompt Gamma-ray Activation Analysis (PGAA) for determination of trace concentrations of transmuted stable nuclides in the metallic foils of Ni, Au, Cu and Nb, which were irradiated for 21 days in the reactor core at the LVR-15 research reactor inŘež, is reported. The PGAA measurements of these activation foils were performed at the PGAA facility at ForschungsNeutronenquelle Heinz Maier-Leibnitz (FRMII) in Garching.
Introduction
Reactor dosimetry is an essential part of a nuclear safety assessment. The main goal of reactor dosimetry is the determination of neutron fluence in the various places of a reactor. Neutron fluence is standardly measured by the Neutron Activation Analysis (NAA). To calculate neutron fluence from the activity of the irradiated neutron detectors the irradiation history has to be known. In many cases it is difficult to reconstruct the detailed information on this irradiation history.
The recently suggested transmutation detector method [1] can efficiently work without knowing the irradiation history. Like the NAA method, the transmutation detector (TMD) method uses irradiated neutron detectors. Unlike the NAA method, the TMD method is not based on evaluation of activity of the neutron detector but of trace concentration of transmuted stable (or "nearly stable" -radionuclides with very long half-life) nuclides. These nuclides are produced via common nuclear reactions as (n,γ), (n,α), (n,2n) and (n,p). Using the cross sections of these reactions the concentration of these stable nuclides within transmutation detectors can be easily converted into neutron fluence. The information on neutron fluence, which is "written" on TMD, can be "read" with sufficiently sensitive analytical method.
In this work we test the capability of Prompt Gammaray Activation Analysis (PGAA), which is non-destructive and isotopically sensitive, to determine the trace concentration of stable nuclides within the perspective materials for transmutation detectors. a e-mail: tomandl@ujf.cas.cz
Experimental procedure
This experiment was done in two simple steps. The elementary very pure Ni, Au, Cu, Nb foils were inserted into the vertical channel F6 of the LVR15 research reactor atŘež and irradiated for 21 days. Then these irradiated samples were analyzed by PGAA method at the high-flux research reactor FRM II in Garching near Munich [2] .
TMD samples in form of metallic foils were packed into thin teflon foil and inserted into cold neutron beam at the distance of 33 cm from the HPGe detector. The weights of these samples are provided in Table 1 . They were irradiated by thermal the neutron flux 4×10 10 cm −2 s −1 for the Ni and Nb foils and 1.5×10 9 cm −2 s −1 for the Cu and Au foils. The gamma spectra were taken with a standard Compton-suppressed spectrometer consisting of a HPGe with relative efficiency of 60% and a BGO scintillator surrounding the HPGe detector crystal and connected in anti-coincidence mode. The exampes of the relevant parts of the (n,γ) spectra containing PGAA signals from transmuted nuclides is shown in Fig. 1 .
Results and comparison with theoretical prediction
The many prompt and decay γ lines originating from transmuted nuclides were identified in the measured PGAA spectra. The most intensive lines of them are summarized in Table 1 . The experimental concentrations C PGAA of transmuted nuclides are compared calculated values. Using the known neutron spectrum and cross sections we obtain the predicted values of the concentrations which are in good agreement with the values from PGAA measurements. Due to the lack of the partial cross section of 6206 keV line we were able to establish only low limit of the transmuted nuclide 198 Hg in the gold foil. Therefore the concentration of 198 Hg were checked with X-Ray Fluerescence method (XRF). The XRF concentration of mercury element in gold foil, 3±0.5%, agrees with the predicted value.
